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Abstract 

Background: Men who have sex with men (MSM) are a known group at risk for hepatitis A and outbreaks among 
this group are frequent. In Barcelona, vaccination for MSM has been recommended since 1994. In 1998 a 
vaccination campaign among preadolescents was implemented and an immunization program in gay bathhouses 
began in 2004. Objective: to asses the incidence of hepatitis A in adults in Barcelona from 1989 to 2010 and to 
evaluate the outbreaks among MSM including all genotypes involved. 

Methods: All cases of acute hepatitis A among young adults notified to the Public Health Agency of Barcelona 
from 1989 to 2010 were included for analyses. We calculated the annual incidence rate and the incidence ratio 
male-to-female (M:F) as a marker for MSM. Spearman's coefficient was used to evaluate trends. We also evaluated 
the outbreaks among MSM and compared their characteristics using Chi-squared and ANOVA test. Fragment 
amplification of the VP1/P2A region was used for genetic analysis. 

Results: The median annual incidence for the period of study was 4.7/100000 among females and 1 1.7/100000 
among males. The rate of hepatitis A for adult woman decreased over time (Spearman' coefficient = -0.63, p = 
0.002), whereas there was no decrease for adult men (Spearman' coefficient = 0.097, p = 0.67). During the study 
period the M:F ratio increased (Spearman' coefficient = 0.73, p < 0.001). 

Three large outbreaks among MSM were detected. When comparing outbreaks, there was a decrease in the 
percentage of bathhouse users (from 47% to 19%, p = 0.0001) and sex workers (from 6.5% to 0%) while the 
percentage of HIV infected individuals did not change significantly (range: 21%-28%, p = 0.36). The isolated strains 
were closely related to those circulating in Europe. 

Conclusions: Annual incidences remain high among MSM without tendency to decrease. More strategies which 
effectively reach the whole MSM community are needed. 



Background 

Men who have sex with men (MSM) are a known group 
at risk for hepatitis A [1,2]. Periodic hepatitis A outbreaks 
among MSM have been reported since early 90's in 
Europe, United States, Canada, Australia and Spain [3-7]. 
The existence of an endemic population among MSM 
infected with the hepatitis A virus that sustains continu- 
ous circulation of particular strains and facilitates cyclical 
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outbreaks has been postulated [8], In Barcelona, hepatitis 
A immunization has been recommended for MSM since 
1994. At the end of 1998, a vaccination campaign using a 
combined hepatitis A+B vaccine was started among all 
12 year old pre-adolescents. In addition, a vaccination 
program in gay bathhouses began in 2004. Health care 
workers visited the bathhouses to offer information 
about hepatitis A, B, C and STIs, performed HIV rapid 
tests and administered vaccinations against hepatitis A 
and B free of charge. From 2004 to 2010, around 3000 
sauna users were vaccinated (data from the Public Health 
Agency of Barcelona, 2010) 
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We described the incidence of hepatitis A in 20-44 
year old adults from 1989 to 2010 in Barcelona, and 
evaluated the outbreaks among MSM describing their 
characteristics and the prevailing genotypes involved. 

Methods 

Study population and setting 

We performed an observational study of all cases of hepa- 
titis A residing in Barcelona reported to the surveillance 
system of the Public Health Agency of Barcelona (PHAB) 
between 1989 to 2010. Acute hepatitis A is a communic- 
able disease that has been reported since 1986, physicians 
and laboratories in the city report cases to the PHAB. A 
case is defined by acute hepatitis symptoms combined 
with the presence of immunoglobulin M antibodies 
against hepatitis A virus (IgM anti-HAV). Since 1989 an 
electronic and confidential database of hepatitis A has 
been established. 

Inclusion criteria: To avoid inclusion of age groups for 
which sexual activity is less likely to be related with disease 
acquisition only individuals aged between 20-44 were 
included for incidence rates calculation (these limits are 
based on the range of age of MSM involved in the out- 
breaks). For the same reason, cases with a known history 
of travel to an endemic area or contact with children were 
excluded. 

Data collection 

Data collection is made routinely by the PHAB, for rout- 
ing surveillance we use a standard questionnaire for 
hepatitis A of the Health Department of the Government 
of Catalonia. The questionnaire contains demographic 
data, information on the disease and risk exposures. 
However the information on sexual preferences not was 
included until 2002. For outbreak investigation we use 
the standard questionnaire and an annexed questionnaire 
designed for that purpose which also include: sexual con- 
dition, known contact with a case and sexual activity in 
the 6 weeks before symptom onset, HIV serological sta- 
tus, sexual work and bathhouse use. For the last out- 
break, 2008, travel to industrialized countries during the 
six weeks preceding symptom onset was also collected. 

The surveillance information is obtained by interview 
of the patient case or his/her doctor and also from clini- 
cal and laboratory records. Interviews are made by tele- 
phone by public health nurses from the PHAB. 

Outbreak investigation 

We performed a description and comparison of the char- 
acteristics of all outbreaks detected by the surveillance 
system of the PHAB for the period of the analysis. For 
outbreak investigations, a case was defined as MSM, resi- 
dent in Barcelona, presenting symptoms of acute hepati- 
tis, and positive IgM anti-HAV. Cases that during the 



incubation period were in contact with an outbreak case 
were also considered as part of the outbreak, indepen- 
dently of whether they were MSM or not. All cases con- 
sidered as part of an outbreak were included in the 
analysis. Also, molecular epidemiology was studied as 
part of the outbreak investigation. 

Genetic analysis 

Serum from outbreak cases were sent to the Enteric Virus 
Laboratory of the Microbiology Department of the Univer- 
sity of Barcelona for genetic analysis. Previously published 
primers [9], -3285 (5AGTCACACCTCTCCAGGAAAA 
CTT3'; reverse primer) and +2949 (5'TATTTGTCTGT- 
CACAGAACAATCAG3'; forward primer) were used for 
the fragment amplification of the VP1X2A region contain- 
ing an internal sequence of 168 bp (positions 3024 to 
3191) that has been extensively used for genotyping. 
Sequencing of RT-PCR products was performed and mul- 
tiple sequence alignments were performed using the Clus- 
talW program (European Bio informatics Institute). 

Statistical analysis 

We calculated annual incidence rates of new cases of 
hepatitis A per 100000 inhabitants for males and females 
for the population aged between 20-44. Population data 
was based on the census published annually by the Statis- 
tics Department of the city [10]. Spearman's correlation 
coefficient was calculated to evaluate trends of rates. To 
determine sexual preference, we used the ratio male-to- 
female (M:F) as a surrogate marker for MSM, defined as 
the incidence of hepatitis A for male divided by the inci- 
dence for female. The M:F ratio is an indirect measure- 
ment for MSM which has been used when no direct data 
on sexual identity is available [11]. 

Categorical variables were presented as percentages, and 
continuous variables were presented as mean with corre- 
sponding range. The chi-squared test was used to compare 
categorical variables and F-ANOVA test for continuous 
variables. Statistical significance was established assuming 
an alpha error of 0.05. Foxpro was used to record data and 
SPSS software for Windows (version 18.0; SPSS, Chicago, 
IL) was used for analysis. 

Patient consent was not needed as hepatitis A is a com- 
municable disease. All data were treated in a strictly confi- 
dential manner following the ethical principles of the 
Helsinki Declaration of 1964 revised by the World Medical 
Organization in Tokio, 2008 and the Organic Law 15/1999 
of Data Protection in Spain. 

Results 

Incidence and M:F ratio evolution 

The median annual incidence was 4.7/100000 among 
adult females and 11.7/100000 among adult males for 
the period of study (Figure 1). The rate of hepatitis A 
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Figure 1 Annual incidence of hepatitis A per 100000 inhabitants for males and females between 20 and 44 year old, and male-to- 
female ratio by years of symptom onset. Barcelona, 1989-2010 



for woman decreased over time (Spearman' coefficient = 
-0.60, p = 0.004), whereas no decrease was observed for 
men (Spearman' coefficient = 0.087, p = 0.7). During the 
study period men consistently showed higher rates than 
woman with cyclic peaks during outbreaks. Conse- 
quently, there was an increase in the M:F ratio (Spear- 
man' coefficient = 0.70, p < 0.001). 

Characteristics of major outbreaks detected among MSM 

Three outbreaks occurring in January-December 2002 
(n = 48 cases), mid-2003 to mid-2004 (n = 60 cases), 
and in September 2008- June 2009 (n = 189 cases) were 
identified by the Surveillance System (Table 1). The 
mean (range) age was 31 (21-44), 31 (20-43) and 33 (19- 



58) year, (p = 0.10), for each outbreak respectively. The 
percentage of HIV-infected cases was 28%, 24% and 21% 
(p = 0.36), respectively. A significant decrease was 
observed among bathhouses users (47%, 40% and 19%, 
respectively) (p = 0.0001) and sex workers (6.5% in 2002 
and no cases in 2009). During the last outbreak, 18% of 
cases had travelled abroad to industrialized countries 
during the six weeks preceding symptom onset. 

A total of 55 serum samples from outbreak cases were 
analyzed, one from the 2002 outbreak, 4 from the 2003- 
2002 outbreak and 50 from the 2008-2009 outbreak. The 
Genotype analysis of the 2002 outbreak showed the pre- 
sence of genotype IB. In the 2003-2004 outbreak the iso- 
lated strain was genotype IA. In the 2008-2009 outbreak, 



Table 1 Characteristics of three outbreaks of hepatitis A among MSM in Barcelona 





January- December 
2002 


July 2003- July 
2004 


September 2008 - June 
2009 


p-value 


Number of cases 


48 


60 


189 




Aged (mean, range) 


31(21-44) 


32 (20-43) 


33 (19-58) 


0.10 


Men 


47 


60 


185 


0.71 


Known Contact with a case 


35% 


18% 


25% 


0.31 


Sexual activity in the 6 weeks previous to symptom 
onset 


100% 


NA 


82% 


< 

0.0001 


Bathhouses users 


47% 


40% 


19% 


< 0.001 


Sex workers 


6.5% 


NA 


0% 




HIV infection 


28% 


24% 




0.36 


Genotype 


IB 


IA 


IA 





NA: Not available 
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strains belonging to genotype IA were isolated. This strain 
was unrelated to the previously isolated strains from the 
MSM outbreaks that occurred in Barcelona. 

Discussion 

During the study period we observed an important 
reduction in the incidence of hepatitis A among adult 
women, however incidence among adult men has not 
changed substantially. This is translated in an increase 
in the ratio M:F. We also observed successive peaks in 
the M:F corresponding with outbreaks among MSM. 

In our case, the vaccination recommendation in groups 
at risk and the program in gay bathhouses has not modi- 
fied the incidence nor prevented new outbreaks. However, 
cases using bathhouses dramatically decreased in the last 
large outbreak, which could be explained by the vaccina- 
tion program. Nonetheless, this intervention has had not 
impact among non bathhouse users and has not been 
enough to reduce the baseline incidence in the commu- 
nity. We expect that the vaccination campaign among pre- 
adolescent will have in the future an impact on the 
incidence of the diseases among young adults, when vacci- 
nated individuals reach their twenties. 

Hepatitis A among the MSM is a problem of interna- 
tional concern. The transmission of the infection across 
European borders caused by the same strains has been 
proved by genotypic analysis [8]. The strain circulating in 
the 2003-2004 outbreak was closely related to the cluster 
named MSM1 (Stene-Johansen, 2007) which was present 
among MSM in other European countries. Also, a strain 
indistinguishable from the one circulating in the last out- 
break has been observed in sporadic cases among MSM in 
mainland England and Ireland [12]. In the last outbreak, a 
considerable proportion of cases had visited industrialized 
countries during the incubation period favoring disease 
transmission. In this context, the rapid exchange of infor- 
mation between countries when a large outbreak is 
detected and the international coordination of preventive 
interventions could be of great interest. 

Our analysis is subjected to several limitations. Because 
the data is from cases reported to the surveillance system, 
results can be affected by under reporting. Sexual prefer- 
ence registered during outbreaks is self reported and its 
misclassification is possible. Sexual preference was not 
collected routinely by the Surveillance System until 2002, 
in our experience monitoring the M/F ratio is a useful 
tool when information on sexual preferences is not avail- 
able. It seems possible that other existing outbreaks were 
not identified by the Surveillance System and we lack 
information about them. Regretfully, coverage of the 
hepatitis A among bathhouses users and among MSM 
population, that would have strengthened the idea of the 
relation between the decline of the proportion of bath- 
houses users in the last outbreak and the bathhouses 



campaign, could not be calculated as sound data on the 
number of bathhouses users among MSM population 
and general MSM population was not available. 

Conclusions 

MSM present consistently high incidence without 
appearing to decrease. Prevention interventions which 
effectively reach the whole MSM community are 
needed. 
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